Evidence for an essential histidine residue in the ascorbate-binding site of cytochrome b561.
Cytochrome b(561) mediates equilibration of the ascorbate/semidehydroascorbate redox couple across the membranes of secretory vesicles. The cytochrome is reduced by ascorbic acid and oxidized by semidehydroascorbate on either side of the membrane. Treatment with diethyl pyrocarbonate (DEPC) inhibits reduction of the cytochrome by ascorbate, but this activity can be restored by subsequent treatment with hydroxylamine, suggesting the involvement of an essential histidine residue. Moreover, DEPC inactivates cytochrome b(561) more rapidly at alkaline pH, consistent with modification of a histidine residue. DEPC does not affect the absorption spectrum of cytochrome b(561) nor does it change the midpoint reduction potential, confirming that histidine modification does not affect the heme. Ascorbate protects the cytochrome from inactivation by DEPC, indicating that the essential histidine is in the ascorbate-binding site. Further evidence for this is that DEPC treatment inhibits oxidation of the cytochrome by semidehydroascorbate but not by ferricyanide. This supports a reaction mechanism in which ascorbate loses a hydrogen atom by donating a proton to histidine and transferring an electron to the heme.